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[bookmark: _Toc130070453]Abstract
This report examines bone assemblage from Monnow Street in Monmouth which had a total of three hundred fifteen bones. The bones contain the species, Bos, Ovis, Sus, Cervus, Equus and Lepus.  It also explores the possibility of the assemblage being a part of a butchery or tannery. 
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The animal bone assemblage dates to the twelfth century and was uncovered on Monnow Street, which was a medieval burgage plot, an area of land that was rented to people from the lord (burgage plots, n.d.). The assemblage is not from one sealed context and the site had clear evidence of high activity.  The aim of this report is to understand what was in the assemblage, how people interacted with animals during the medieval period and how it came to be. The objective is to understand how many different species are in our assemblage, the age of animals and the types of bones we found in our assemblage. This assemblage was originally part of a larger assemblage that was uncovered in 1994  and had over 20,000 bones (Medieval, n.d.). On the other hand, this is the only part of the assemblage which survives today. 
Map of Monmouth dating to 1610
[image: ]
(Rotte, 1610)












Modern map to show where Monnow Street is. 
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(Google Maps Monnow Street, n.d.)


Monmouth is a Welsh town situated where the river Monnow joins the river Wye and is on the Welsh border (Welcome to Monmouth, n.d.). Monmouth was first a roman settlement built around 43-55AD (Visit Monmouthshire, n.d.) Monmouth truly started to thrive during the medieval period, as after the Norman conquest Monmouth Castle was built in 1067 by William Fitz Osbern (Visit Monmouthshire, n.d.). In 1075 Monmouth had a Benedictine priory and by the mid-12th century, the Monnow Bridge was built on the Western end of the town to protect Monmouth (Visit Monmouthshire, n.d.). During the medieval period Monmouth was involved in a great deal of intermittent border warfare and skirmishes as it was part of the Welsh Marches (Visit Monmouthshire, n.d.). Monmouth’s population over time has been affected by periodic flooding of the rivers Monnow and Wye and the ravages of the Black Death (1346-1352) (Visit Monmouthshire, n.d.). However, by about 1450 the street plan of the centre of Monmouth had evolved and is still recognisable today (Visit Monmouthshire, n.d.). Monmouth had a burgage plots system which was common during the medieval period. The land would be rented to “freemen”; settlers who saw an opportunity (burgage plots, n.d.). This, therefore, removed the feudal system and the burgage plots became shops, inns and workshops which helped with the evolution of towns (burgage plots, n.d.). 
The main animals found in our assemblage at Monmouth were Bos (Cow), Ovis (Sheep), Sus (Pig), Equus (Horse), Lupus (dog) and Cervus (deer). Cows were vital animals due to secondary materials such as milk, leather and work as well as the primary factor of meat (Holmes, Hamerow and Thomas, 2021). From the seventeenth century, cattle were important for arable production and agricultural tasks such as ploughing (Holmes, Hamerow and Thomas, 2021). All animals in the assemblage have secondary materials. On the other hand, horses were not killed often and were properly looked after due to their value (Orlando Attractions, 2019). Horses were used in transportation, war, agriculture and recreation (Orlando Attractions, 2019). 

The reason archaeologists look at animal bones is to understand human interactions (such as human activity, society, diet and culture) with animals during the past, different species of animals during that period and their environments (O’Connor, 2004.) The knowledge we uncover from animals is discovered through several methodologies.
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The assemblage  presents a variety of bone types such as the scapula, femur and tibia, then from the structural left and right of the animal and juvenile to adult. Therefore, it led people to be able to start inferring more about the assemblage.  Elizabeth Reitz’s book “Zooarchaeology” has been very useful in helping determine the species of the different types of bone which helps people to understand the different types of animals in the assemblage as well as helping identify animals left and right sides (Elizabeth Jean Reitz and Wing, 1999).
Another method used is the Number of Identified Specimens (NISP). This is when every element in the assemblage is counted, for example, if there was a left and a right scapula from an Ovis it would have a NISP of two (O’Connor, 2004, page 55). On the other hand, the weakness of using this approach is that it is only valid if the number of elements is limited and does not describe the full assemblage just what is on the table (Halmhofer, S.,2018). For example, we counted the NISP of the Bos to be one hundred and thirty-six by laying all the Bos bones on the table in anatomical position as well as placing them into left and right  and counting them. 
Minimum number of individuals (MNI) looks at the fewest number of animals that can be represented in an assemblage (Lambacher et al., 2016). The issues with MNI are that mammals have a small amount of left and right symmetry, lack of clarity, rare taxa are overestimated and finally, there is a chance that the numbers will be inflated (O’Connor, 2004, page 60). 
Another method used was epiphyseal fusion. Epiphyseal fusion looks at the proximal and distal ends to figure out if they are fused or not. This helps estimate the age of the animal because bones undergo fusion at different predicted times, for example, 12-15 months for the fusion of proximal epiphysis on cattle radius (O’Connor,2004, page 92). The issues with this methodology are that it does not work well with disarticulate fragments of bone; as fragmented bone may not fully replicate their population and the selection of fused specimens which may have been manufactured into bone tools can spoil the epiphyseal data (O’Connor, 2004. ; Brothwell, et.al , 2016).   
All these methodologies have their own advantages and disadvantages however, when they are used together they help people understand and interpret bone assemblages to the best of our abilities. As using these methods together improves the reliability of the results.  
Another type of methodology is the cut marks found on bones which can be categorized in many different ways. The way bone has been cut and helps zooarchaeolgists to interpret which tools were used (Eliopouloe, et.al., 2016). In the assemblage findings, people were able to categorize our cut marks into horizontal and vertical. The difference between a cut mark and a chop mark is that chop marks produce a v shape which is broader than a cut mark and the blade hit the bone at a perpendicular angle compared to a cut mark which are thin striations on the surface of the bone (Potts and Shipman, 1981). 
Teeth were also examined in the assemblage, and how they link to different species, for example, Bos has molars and pre-molars (Wang et al., 2020). Some other animals also have canines and incisors or just one of these types of teeth (DK Find Out! n.d.). Teeth also enable people to calculate the age of the animal as well as the animal’s diet (Mainland et al., 2016).  
Finally, people printed out the picture of animals in the assemblage and then counted the number of animal bones to see how many near whole animals we have to help calculate the MNI.  For example, we calculated the MNI for Ovis by counting the femurs which gives an MNI of twelve. 
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The bones found in the assemblage had a good bone surface texture which shows they were protected by the soil. The species in the assemblage include Bos, Ovis, Sus, Equus and Lupus. The assemblage also includes antlers and teeth. The total number of bones in the assemblage is three hundred and fifteen. There are also signs of human interaction with the animals such as butchery marks and also gnaw marks from other animals. This chart shows that we have a large assemblage of domesticated animals,  it also shows that the most bones we have are from cows with sixteen and then the second most common species is Ovis. See appendix one.




Chart showing predominant animals in assemblage. 
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	Species
	NISP
	%NISP
	MNI
	%MNI

	Pig
	31
	9.8
	5
	15.6

	Dog
	1
	0.3
	1
	3.1

	Horse
	4
	1.3
	1
	3.1

	Sheep
	134
	42.5
	12(13)
	37.5(37.1)

	Deer
	9
	2.9
	4(5)
	12.5(35.7)

	Cattle
	136
	43.2
	9(10)
	28.1(10.6)

	Total
	315
	
	32(35)
	


Table 1 NISP, %NISP, MNI and %MNI for all species.
There are nineteen radii in the assemblage 47.4% of the radii are Bos, 47.4% are Ovis, and Cervus is 10.5%. This shows that there was clearly a high number of domesticated animals in the assemblage however, it is unusual to see Cervus.












Drawing of an Ovis Radius Juvenile 
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(Own image 17/3/23)

There is a total of twenty-four femurs in the assemblage. Overall, there are more right-sided femurs in comparison to left. Also, there were a total of eleven unfused femurs and four fused femurs which indicates a high number of young animals in the assemblage. 
[image: ]
A total of twenty-eight humeri are in the assemblage. There are fifteen distal shafts, five shafts, five distal ends one complete humerus and one proximal end. 85% of the humeri show signs of butchery. 
[bookmark: _Toc130060055][bookmark: _Toc130060779][bookmark: _Toc130070459]Table showing cut marks on the humeri
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There are twenty-one scapulae all of which show butchery marks. Six out of the twenty-one scapula do not have possible gnaw marks or Canine marks. There are ten scapulae with possible canine teeth marks and five with rodent teeth marks in. At least four of the scapulae show signs of damage at the anterior and ten of the scapulae have broken medials. The medial is the longest of the borders of the scapula and is where muscles connect to the scapula (Valasek et al., 2010). The anterior is the costal surface of the scapula facing the rib cage (Cowan, Mudreac and Varacallo, 2020). Look at appendix two.  
The total amount of tibia in the assemblage is thirty-four. Out of the thirty-four tibias, eighteen are fused, eleven are unfused and five are unknown. There are eighteen distal shafts, seven proximal shafts, five shafts, two proximal epiphysis plates and one distal epiphysis plate. Thirty of the tibias show marks of butchery. 


Bone numbers  of the tibia for left and right and if they have cut marks 
[image: ]
There are twenty-three metacarpals and fifteen metatarsals in the assemblage. There are also two Equus metatarsals. Bos had seventeen metacarpals or metatarsals, sus had four metacarpals or metatarsals and Ovis had fifteen metacarpals and metatarsals.    
[image: ]
Key:
Blue= Bos 43%.
Orange= Ovis 42%.
Grey= Sus 8%.
Yellow= Equus 7%.
In total there are seventeen phalanges, of which nine are Bos and eight are Ovis phalanges. Out of the Bos phalanges, there are three right-sided phalanges and six left-sided phalanges. 
Finally, in the assemblage, there are teeth, astagalus, phalanx and calcaneus. There is also a Canis molar which was unexpected in the assemblage. 
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The good bone surface from the assemblage could be attributed to lime mortar seeping into the ground during the construction of buildings; as the assemblage is found in Monmouth city centre where lots of buildings would have been built. Evidence which supports this is, “hydrated lime and quicklime both delay the decay of the carcass during the first 6 months” (Schotsmans et al., 2012), which could explain why these bones survived. This is in contrast to much of Wales, which has highly acidic soil which meant that the bones would have a poor bone surface making it harder to distinguish cut marks on bones and also make bones harder to identify. Furthermore, the bones probably originate from the rubbish pits of the homes on Monnow street which look like they have quickly been covered up due to the lack of gnaw marks. 
The reason this assemblage could have been part of a butchers is that they have a similar mark to a Roman animal scapula found on Elms Farm, Essex (Baker and Worley, 2019, page 54). Another interpretation is the v shape was caused by bone breakages and degradation. Also, changes in butchery techniques were not due to technological development and were due more to changes in technique (Grant, n.d., page 56). There is also evidence of cut and chop marks on the bone.
Example of V shape in the scapula 
[image: ]
 (Own image, 10/3/23)
During the medieval period, butchers were skilled professionals because it was believed food could cause disease if not treated correctly, for example, pork butchers in York had to get rid of their pork within twenty-four hours or fines would be incurred (Chadwick, n.d.). This, therefore, shows an ordered society which had strict rules on policing meat due to the fear of disease, for example, the smell of rotten food was link to miasma which was the belief that bad air could cause disease (Chadwick, n.d.). 
The first butchers guild was set up in 1272 (Medieval Britain, 2022). During the medieval period, peasants would eat pork because pigs were self-sufficient in gathering food and needed little space. They would also sometimes be able to have some cheap cuts from the butcher compared to the wealthy who were able to eat pork, lamb and mutton, beef and chicken (Marilee, 2022; Medieval Britain, 2022). The reason there may not be any chicken in the assemblage is due to the bones already dissolving due to their size compared to a cow or sheep.  
Another interpretation that this butcher is that they was only killing old and young animals. Evidence of this is that we have two old key domestic animals in our assemblage and a lot of juveniles. This suggests that this is a high-end butcher because young animal meat was quite expensive. This, therefore, implies that the meat could have gone to Monmouth castle because the Benedictine priory was prohibited from eating meat from a four-legged animal (Kelly, 2019). The reason why there are more right sides of bones compared to left could be because the left was considered with the Devil and evil spirits (Merriam-webster.com, 2019).  
One issue with the interpretation being a butcher’s site is that there are no remains of small animals like hares, birds, or fish in our assemblage. This could be because these animals’ carcasses were sold completely or because their archaeological remains did not survive. Also, lots of chickens were owned by peasants and therefore did not need to go through the butchers for example, in medieval England more than four-fifths of peasants owned chickens around 1300 (Dyer, 2020).   
Furthermore, for butchers, it is unexpected to find the possibility of a dog, deer and horse in the archaeological assemblage which suggests that it may not have been a butcher itself however, the animals had gone through the butchery practice. In addition the deer was a symbol of Christ and therefore had strict rules on who was allowed to hunt them; deer hunting was considered a sport and only nobility and royalty could hunt them (Swinfen, 2017).
Some of the bones were used as a secondary product, for example, bone 183 has just the shaft and has had a longitudinal cut which could suggest that it was going to be made into bone pins. This was common in the medieval period as bone could make many items such as game pieces, cutlery and handles (Luik, Piličiauskienė and Blaževičius, 2019). Further evidence of bone being worked on in Monnow street is the excavation of 61-63 Monnow Street (1988), which showed two complete bone combs in Number 61 (archwilio.org.uk, n.d.). There is a possibility they dried the bone out before working on it because it is stronger, stiffer and shows little deformation compared to wet bone (Samuel et al., 2016). There is further evidence that the horns could also have been used as a secondary product as there are chop marks in the horns and the horns have been removed from the skull. Horns were used to make tool handles and utensils for eating and drinking (The Worshipful Company of Horners, n.d.). 
On the other hand, there is also evidence it could be a tannery because the horn cores and feet were present in the assemblage. Evidence of this is that we have twelve horn cores and nine Bos phalanges. This is supported because butchers would leave the horn and hooves attached to the skin (Medieval, 2017). Further evidence to support this theory comes from, “A Late Medieval Tannery at Tickhill, South Yorkshire” which shows that the tannery at Tickhill also had a large assemblage of cattle which is similar to this assemblage which has MNI percentage for cattle to be 28.1% (Burgess and Andrews, 2017). Tanneries occasionally processed the carcasses of old horses that could explain why a horse is in our assemblage (Burgess and Andrews, 2017). Another reason it possibly could have been a tannery is that Monnow street is situated close to the water from the River Monnow. This is supported by the article which argues that tanneries were located on the outer boundaries of settlements and close to water (Burgess and Andrews, 2017).

Picture of a horn in the assemblage which has clearly been worked on
[image: ]
(Own image/ 2023)
We can also presume that the assemblage was not during a time of cattle panzootic pandemic because both young and old animals were slaughtered and show no sign of disease. Timothy Newfield states “England and Wales have accounts which illuminate the European cattle panzootic decease from Europe in c.1315” (Newfield, n.d.). If it was during the time of panzootic disease there would be more of an array in the age of cattle at death.  















[bookmark: _Toc130070461]Conclusion 
To conclude, the Monnow Street assemblage shows a high percentage of domesticated animals such as Bos (28.1% MNI and 43.2% NISP) and Ovis (37.5% MNI and 42.5% NISP). The assemblage also displays a high percentage of butchery marks such as cut and chop marks. This, therefore, led to the interpretation that the site was either part of a butchers practice or tannery however, after long consideration it can be argued that the assemblage would more likely belong as part of a tannery due to the assemblage containing horns, toes and horse bones and that the bones had clearly been through the butchery process beforehand. This would also explain why there are no small animals such as fish or birds represented in the assemblage, as they would be sold with a full skeletal system in the medieval period compared to today. On the other hand, this does not clarify why there was Canis in the assemblage. To summarise, the Monnow street assemblage in Monmouth has a high interpretation to have been part of a tannery due to the high level of domesticates and the fact that horns and toes were discovered in the assemblage.  
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Appendix one











Appendix two
	Bone Number 
	Species 
	Bone
	Side 
	Segment 
	Age 
	Butchered 
	Description 
	

	431
	Sus
	Scapula 
	Right 
	Fragmented
	Unknown
	Yes
	Horizontal and longitudinal cut marks 
	

	128
	Sus
	Scapula 
	Left
	Fragmented
	Fused 
	Yes
	Horizontal chop marks and longitudinal cut marks
	

	89
	Sus 
	Scapula 
	Left
	Fragmented
	Fused
	Yes
	Longitudinal cut marks and chop marks 
	

	53
	Ovis
	Scapula 
	Left
	Fragmented
	Fused
	Yes
	Longitudinal+ horizontal chop marks and longitudinal cut marks 
	

	113
	Ovis 
	Scapula 
	Left
	Fragmented 
	Fused
	Yes
	Horizontal chop marks and longitudinal cut marks  
	

	42
	Ovis 
	Scapula 
	Left 
	Fragmented
	Fused
	Yes
	Horizontal chop marks and longitudinal cut marks. 
	

	109
	Bos
	Scapula
	Right 
	Fragmented
	Fused
	Yes
	Longitudinal chop marks and horizontal and longitudinal cut marks.  
	

	126
	Bos
	Scapula
	Right 
	Fragmented
	Fused
	Yes
	Horizontal chop marks and cut marks. Also, a possible breakage.
	

	88
	Bos 
	Scapula 
	Right
	Fragmented
	Fused
	Yes
	Horizontal breakage and damage to the anterior. 2 clear chop marks and longitudinal cut marks. 
	

	423
	Bos 
	Scapula
	Right 
	Fragmented
	Fused
	Yes
	Only the anterior remains and the rest have been chopped off. At least 2 chop marks. 
	

	43
	Bos
	Scapula 
	Left
	Fragmented
	Fused
	Yes
	Damage to the anterior no medial horizontal attempted chop mark. Multiple chops. 
	

	103
	Bos
	Scapula
	Left
	Fragmented
	Fused
	Yes
	Slight damage to anterior. No meidal. Horizontal cut. Several attempted chops mark. 
	

	125
	Bos
	Scapula
	Left
	Fragmented
	Fused
	Yes
	Chop at the anterior, no medial. 2 distinct chop marks and longitudinal cut marks. 
	

	50
	Bos 
	Scapula
	Right
	Fragmented
	Fused
	Yes
	Longitudinal cut marks and medial removed. 
	

	130
	Ovis
	Scapula 
	Right
	Proximal fragment
	Fused
	Yes
	Longitudinal cut marks, removed medial 
	

	432
	Ovis
	Scapula 
	Right
	Fragmented
	Fused
	Yes
	Medial missing, longitudinal cut marks and at least 1 chop mark. 
	

	102
	Ovis
	Scapula
	Right
	Fragmented
	Fused
	Yes
	Removal of the anterior and longitudinal cut marks. 
	

	57
	Ovis 
	Scapula
	Right
	Fragmented
	Fused
	Yes
	Broken meidal and longitudinal cut marks.
	

	127
	Ovis 
	Scapula
	
	Fragmented
	Fused
	Yes
	Only anterior is intact with the distal end and had 2 chop marks. 
	

	117
	Ovis 
	Scapula 
	
	Fragmented
	Unknown
	Yes
	Distal and proximal end removed and longitudinal cut marks. 
	




2

     

2

image3.png
Species

Cervus

Equus
Bos

Canus

(blank)

'Species': Bos and Ovis appear most often.

o
~
S
IS
S
@
S
®
S

Amount of bones

100




image4.jpeg




image5.png
Side

Percentage distribution of 'Side' for femurs

Right

Left

unknown

(blank)
40.00%

30.00%

20.00%
Side

0.00% 10.00%

50.00%





image6.png
Cut Marks

| PP





image7.png
Side

Left

Right

'‘Bone number' by 'Side' and 'Cutmarks'

4 6 8 10 12

IS
~

Bone number

mmultiple WN/A

14




image8.png
'Species': being distinguished by the amount of

metacarpels





image9.png




image10.png




image11.emf
Bone number Species  Bone Side Segment  Age Butchered 

203 Bos Radius Right Proximal Fused y

207 Bos Radius Right Proximinal Fused y

209 Bos Radius Left Distal and shaft Fused y

211  Bos  Radius Left Shaft Unfused N/A

212 Ovis Radius Left Proximal and shaft Fused y

215 Ovis Radius Right Proximal and shaft Fused y

217 Bos Radius Left Shaft Fused y

218 Bos Radius Right Proximal Fused y

221 Cervus Radius Right Proximal and shaft Fused y
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